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(72) ABTop(w): 



illerpoB tLB> 



(54) PE3EPBHPyE!VIAM MMKPOCXEMA 

(57) Pe(|>epaT: 

PesepBHpyeMaa MHKpocxeMa, iipcjmB^mmmHO^ BsaMCii KOiiTaKTHoU nanejibKii, cojiepmnx 
Kopnyc MMKpocxeMEi E jiorHHecKVK) HacTb^ npH^ieM jiorH^iecKa^ HacTf> HaxojprrcM BiiyxpH 
Kopiiyca MHKpocxcMM. CorjiacHO H3o6pexeHHio noraHecKaa nacrh cojxcpm:m rpynny 

Hjieirm^HMX (|)parMeiiTOB, BEinojiHeHHHX b BHm tiHc|)pOBi;>fx KpHcrmfjioK nm, mo KmKjxhm 

OOTHaKOBblH BMBOA KS^mi O H^eHXHHHOrO KpHCXaJOia rpyririM, KpOMC BWBOiia ''llOTQUmiiJl 

riHTaHHH^* jiHoo KpoMe BBiBojioB ''[loxcHaHaji nHTaHHH^* H ''o5iiihh'\ CBM^aii NiexaHHqecKH 
Hepa^-beMHBiMH cnwrnuu c oip-oiM h tcm >Ke bmbo^iom Kopiiyca. IIpH 3tom, ccjih nmimmHuc 
KpucxajiJiH HMciox OAHH pa3;i:ejiBHi,iH Bhmojx rmTaiiHii - "rioxeKUHan nmmmH'\ xo Ka>K7iwH 
Bhimji '*noTCHUHaJi nwmmm'' Kammro KpHCTajuia Henocpe^ccTBeHHO coejiHHen c OTjienhnhm 

Kopnyca MHKpocxeMM. EcjiM Mc nimrvwmuc KpHCxajiJiM mmciot abe prnm^u^nux 
BHBOJia nHxanHH - "noxeHUHaji nHxaeM" h ''o6imn*\ to Kamjiun bmboa "noxcenHaii 
liHxaHHJi'' H "oou^HH** KaMjioro KpHCxajiJia JIHDO HeiiocpeACXBeiiHo coeOTHCH c ormnhnuM 
BBiBOj^oM Kopnyca mhkpocxcmbi mi6o CBHsae cooxBGxcxBeHHo c BEiBojxaiviH 'noxeHUHari 
iiHTaHHH" II "ooihhh'' Kopovca MiiKpocxeMM Hepc3 coeOTHHxeji-b riHxainiM, BBmojiHenHhili 
HJiH B BH^e 3Ji.eMeHX0B ynpaBJiHeMOH ripoBOAHMOcxH HJiH B EH^e paiiMemeHHOM iia Kopiiyce 
unKpocxcuM MHoroiioiHUHOHiioH nepeMBPiKH. KpHCxaJuibi Moryx obixb ycxaHOBJieHbi na 
THOKOM HocHxejie, paciiOJiomeHM he o6oieH iio/uioMKe hjih pasMcmeHM jxa^epKoii. 

06jiaCXB XeXHHKH, K KOXOpOH OXHOCHXCH HSOOpC XCHHC- IiHc})pOBMe MHKpOCXeMBL 

Bunoimcunuc no rioJieBOH h 6Hnoji^pnoH xexHOJioraH. HaHOOJiee npeOToqxHxeJiBHaH 

oojiacxB HcnoiibsoBaHHH HHxepc^eHCHBie HC. 

ripeOTaraexcK aHanor Miiorae MHKpocxeMBi MajioM h cpe^HeM crenemi HHxerpanHH. 

CoBnarj^amiUHe cymecxBeHHBie npHSHaKH atKUiora: 

YcxpoHcxBO co;iep^^Ht jiorHHecKyio qacxb, Kopiiyc rviHKpocxeMbi u comimmcnh nHxanHM, 
npHHCM jiorHqecKaH nacxB ycxpOHCXBa pasMcmena Buy rpn Kopnyca mhkpocxcmbi ( 

COer^HHHXeJIb IIHXaifHM BhrnomiQii B BUJIC IlpOBOAHHKa ). 

JloranecKaH qacxB ycxpoHcxna cojuep^^HX rpynny h^chxhhhbix uH(t>pOBBix 4>parMeHXOB. 

ilpoHHe npiisiiaKH ana-iora: 

Coe/iHimcMBie c BUBomuu Kopnyca mhkpocxcmm BBiBOjm (KonxaianBie njioiiia/iKH) 
Ka^KAoro HAeiiXHHHoro uH(|)poBoro (})parMenxa, BBinojiHennoro b bh^c ^acxn KpucxajiJia, 

BHsaHW c coBepmcFiHO Henepec€Kaioii3.HMHCK BBiBOAaMH Kopnyca MMxpocxcMBi; o6a BBiBOiia 



i 



BMeCTO CMCTCMW "OilHOKpHCTcUlfcHaa MHlCpOCXCMa + IiaHeJIEKa*' npHMCHiieTCJl 

MHoroKpHvKijiBHaH MHKpocxeMa, paBHan no Becy h pasMepy OiiHOKpHcxajibHOM. I" poM03ziKoe 
fcoHTaKTHoe ycTpoficTBO BOo6me OTcyTCTByer. 

BwcoKan Ha/ie>iCHOCTb coeixmienHH KpHcxajijia, OTcyxcxByiomaH y opo-TOTHna, itocTMracxc^ 
ia c^^ex xoro, mo bcc ohh Hepa3'fceMHbi Kpone oiaioro hjth o5ohx bwbo^xob iiHxaHHH. 

1 peOOBaHHC COBMeCTHMOCXH C paeee COSJiaHHfclMH MHKpOCXeMaMH no 3JieKTpHHeCKHM 

fiapaMexpaM, ycxaHOBOHHJbiM raOapHxaM w iiOKOJieBKC oCecneTOBaexca: 
-Bo-riepBEix, coeOTHCHHeM OOToro hjih o6ohx bbiboaob oHxaimM Kamjioro HjieHXH^Horo 
cj)parMeHTa c nHxaHHCM Kopii>ca MUKpocxcMw, jimoo tiepc3 MHoronosHUHOHHyio 
iiepeMWHKy, ycxaHOBJieHnyio Ha Kopnyce MHKpocxeMBi, jih6o qepea komjtohchxei c 
ynpasjiMeMOH npOBojuiMocxBio. 

Bo3MO>Kefi BapHafiT, icorjia fcasK/lfciH bhbo^ imxaeHH Ka^oro KpHcxa^uia cB«3aH c 

OXJCeJIbHMM ( HeHCnOJII>30BaHHMM B HCXO;|HOH OOTOKpHCXanEHOft MHKpOCXeMe ) BblBOTOM 

Kopnvca. 

-Bo-BTopEix, coe/iHuei'meM Kami^OH o/][HHaKOBoro BHSOJia KaKjioro KpHcxajiJia. KpoMc 

OmOVQ HJIH 06OHX BblBOIlOB HHXaHHJ^, C OOTHM H XCM JKC BMBOi|OM KOpilVCa. 

Bee 3XO IIOSBOJiMCT WmmiKXh HeoSxO/lHMOCXH BBe^CHHa AOHOJIHHXeJIbiiMX BWBO4OB 

Kopiiyca nm KOHxaKXHfeix lUiomaaoK nHxanHH KpHcxajuioB h iui^ cHniajiBHEix hhhhh. 
B03M0KH0CX& pc3epBHpoBaHHii opH ripo6e BMXo/^Horu Kacfcaiia iia oiiey h3 ihhh imTamm 
BfcmoiiHMexcH, 5J^a^o^lapH noime He OAHoro, a oSopfx noxeHUHaiioB iiHxaioinHx HanpH>KeHMH 
Ha KpHcxajuibi qepes paTbCMMbin coeOTHHTCiib lurraHHH. flpM r>xoM b cjiy^iae npoooH, 
iianpHMcp, iiepcxoiia "aMerrep KOJDieKxop" BMxoz^Horo KacKa^a T1711II HeHCiipaBHWii 

KpHCTaJiJI He 3aKOpOXHX BblXOilH /ipyrHX pe^epBHBLX KPHCXaJIJlOB. 

Bo'iMOKHocxB vnpaBJieHHM peKOH(|>HrypafiHeH ( BKJiiOHeiiHeM h BwicjffO'xenHeM 
pesepBHpyeMwx KpHcxaxmoB ) c BMXo/m iipyrofi MHKpocxeMM ooecneqHBaexcH, OjiarojiapH 
coejiHHeHHio KOHxaKXHBix ojiomajioK OMxaHHH 3XHX KpHcxajijroB c BBiBo^aMM Kopfiyca 
Zlpyrne BHiiBi xexHHHecKoro pesvxBxaxa: 

oGecne^eiiHe peMoexonpHro/iHOcxH MHKpocxeM, Hbio jiorHKy iipaKXM^ecKM HeBO'iMomio 
npoxecxHpoBaxB 6e3 BMnaHBanHH ( HHxepcpeHCHBie BHC c oojiBmHM hhcjiom bbiboaob, 

oriHcaHHe ea KOxopEie jiiiQo Henojieo, xiioo oxcyxcxBycx). 

B03M0>iCH0CXB C03/^aHH^ yCXpOHCXB, B KOXOpElX XCCXHpOBaHHe H pCMOHX MHKpOCXCM ( 

laMena KpHcxajiJioB) BMiiojiimioxcH aBroMaxHHecKH. 

riepeHCfib (|)Hryp -lepTOKefi: 

1 . BHeiXlHHM mm pe3epBMpyeMOH MHKpOCXeMBi C myU^ KOMMyXHpyeMBIMH BBIBO;iaMl! 
OHXaHH^ H MH0f'0n03HUH0HH0H IieueMMHKOH, 

J. 

2. CxcMa tiHxanHJi (^parMeexoB. 

3. BuemHHH min, peaepBHpyeMofi MHKpocxeMBi c jfisyMH KOMMyxHpycMBiMR BBiBCMaMH 
uwtm¥A% H HeHcnojiE30BaHHMMH BMBO/|aMH KOpoyca. 

4. CxeMa iipeo5pa30BaHHH TTJl-HqeMKH b xpHcxaGHJiBHyio. 

5. BHeniHHH mm pe3epBHpyeMOH mhkpocxcmbi c o/oikm KOMMyxHpyeMBiM bbibo/com 
xmxmm^ \i lieHciiojiBiOBaHHBiMH BbiBo/iaMH Kopuyca. 

6. DjieMCiixbi c ynpaBJiHCMOH ripoBo;iHMOcrBK>. 

CBtv!ieHHM, nojiTBep>KiiaK)mHe bosmokhocxb ocyuiecxBiieHKM ycxpoMcxea 
CxeMamqecKoe H3o6paB:eHHe BHenniero mAm pesepBMpyeMOH MHKpocxeMw c myyisi 
nojucjiioqaeMMMH Bi>iBOzi;aMH imxaHHH CMCHiibix <l)parMeiixoB, coJiep/Kaiuero ;iBa 
HjiCHXH^HMx KPHcxaTiJia H coeAHHHxejiB rmxaiiHM, HarjiH.uiio /iCMOHcxpHpyfomee ocnoBHBie 
cBH'iH, iipHBeAeno aa 4>Hr, 1 , 

IIo;io6hbih cnoco6 pesepBupoBaHH^i oe3 bchkhx iionojiHHxejiEHMx wmjmMx h Bhixo;mi>ix 

Oycj)epHl>IX CXeM JIHIIIB nOCpCJICXBOM OXKillOHCHHH nHXailHH BO^MCmeH, XaK KaK flH BMXOilBI 
HH BXOAH BBIKJIlOHeHHBIX (|parMeHXOB HHKaK HC BJIHHKyf Ha BBIXOABI BKJllOHeHHOrO 

(pparMCH'ra h iipeztBmymero KacKaiia. 

3jTiecb iioKa-mH Bapnaiix peajiH3auHH ycxpoficxBa MHoroKpHcxajibHbiH mo;i}"J{i> h3 



noTenuHajia Ha oahh m BBiBOjioa Bw6opa KpHcrajiJia 9 h 10, HcrioJibsyH HHBepTopi>i 11 h 12. 

MomHO ycxaiiaBJiiiBaTb KpHCT^umw npMMO npyr lui npyra, corjiacHO p | jio hjih iiociie 
repMeroaauHM, /tonycKaexc^i iipHMeHCHHe pmnmrnihix cpe/icTB ( oajioHHbix, mdmix 

BMBOJXOB, CKB03HKIX OTBCpCTHH B KpHCTaJIJtaX [ 3 KpHCTaJlJTOHOCHTeJI5IX) H HX KONtGHHaUHH 

Ajm BbHiojiHeHMH Me^ccoeiiHiienHH oecKopnycHMX MHKpocxeM h hx npumemnicmm k 
BbiBo^aM Kopnyca, BapnaHT c npHMeiieHHCM i hokhx bbiboj^ob noKasaii na ^mr. 1 . B 

Ka^iecTBe (|)parMeiiTOB Moryx 5biti> HcnojiBSOBaiiw Km. paiie^- p r^^-^aSoTanHMe KpHcrajfJiM, 
THK H BHOBb co3/ianHMe c VHeTOM ocooei-iHocTeri KOMiUieKCHpoBaHMM no yKasaiiHHM 
npaBHJiaM. 

Bo3MOiKeH riJiocKOCTMOH BapHaHT, Kor;ia KpucTmmu pa3Meii|Ciit>i ea fhokom eocHxejie, Ha 
KOTopoM BMOOjiHeHM xaoscc Me^cocOTHenHH bbibo^ob (^parMemoB. Mokho TaK>Ke b 
iiponecce CKpaH6HpoBaHHH paspesaxK ojiacrrHHy Ha qacTH, co/iepjKamne ne o;ihh, a 
HecKOJiBKo KpMCTajinoB H oT6HpaTi> nopiUffi riJiacTHHW. Bfuiio^iaj-oume ne Meiiee ^ayx 
roOTbix KpHcxaJiJiOB. B nocjie^HCM cjiy^jae OOTOHMeHHBie bubojim KpiiCTajuioB Moryr 6i>rn> 

OO'bCilMHCHfai IIpHMO Ha HJiaCTMHe, npWHCU KOHXaKTHBie UjlOmailKH MOiyX 6bri b HMOO 

nHiUlBeiiyaJI^>Hl>l^4H a^im Ka^igxoro KpHcxaxuia, jih6o o6o6meHriBiMH. Bo3mo>kho oo-bemineHHe 
KOHxaKXHbix riJiomaj^oK KpKcxajuiOB njiacxHiiw na fhOkoh iiJiaxe, 1 1 pH cocjXHHJieM o k 

CocAHHHxejTB nHranHj» pesepBHpycMOH mhkpocxcmbi mo>kct obixb BUiiojiHeH b BHixe 

MHOron03HimOHHOH OepeMMMKIi 113 CrOiiOHKOB ^ .l.j.'.ZVUOK ) C rOplI30HTaJIl>HblMH 

iicpeM.biHKa.MH, JiM6o m sarJiyDjieHHbix BxyjiOK c EepxHKaJibHMMH uepeMMHKaMi-i. Bo3mo>kho 
HCfT0Jib30BaHHe jierKoriJiaBKHx npMnoeB c xcMnepaxypoH nnmncumt MCHce 100''C, He 
i^onycKaioiUHX fieperpeB Kopnyca iipH riepeiiaiiKe ( cruiaB Byjia, ciiJiae Poie ), /looycKaercM 
HcnojibSOBaHHe MexaHHHecKH pa3X>eMHbLX coe/XHHHxejieH b xMHorooosHUHOiiHOH iiepeMbiHKe. 
J\jm ycTpoHCXB c oothm pasjiejiMibiM bmboaom nnxaHMH HjxenxMHHoro 4)paraeHxa ( TTJI h 

TTJIILI ) M05K1I0 K BHBOJiy "oQmHH'* KOpnyca MHKpOCXeMbI, IlO/iKJIIOHaXb BMBCilCHHWe Ha 

Kopriyc KOHxaKXbi "riJiioc 5V" Bcex HeHcnojib^OBaHHbix c{)parMeHxoB. 

3KOHOMM-!eCKH, COFJiaCHO [8] BEirOOTO pesepBUpOBaXE KpHCXaJIjIM C ISOJIWIIHM HMCJfOM 

BbiBOAOB, rm 3axpaxbi na o6pa6oxKy KpHCxajiJia cocxaBJiiiiox 20% a Ha KopnycHpoeaiiHe 

80% OcOOeHHO BbirOJlHbl B MaCCOBOM npOH3BOiXCXBe MHKpOCXeMbI CO CMCflllMMH 

KpHcxa/maiviH iia qjsmob. njiacxHHe c o6o6nieHHbiMH KoexaKxewMH iiJioima/iKaMM, iiocKOJibKy 
no cxoHMOcxH KopnycMpoBaim?r Maiio oxjiH-mfOxcK oi^ iiepcjepBHpyeMfoix MHKpocxcM. 
CiiMCOK HcnojifcsoBaHHOH JiHxepaxypbi, 

1. "DjicKxpoHHKa '\ N 15-16, 1992, C-98. 

2. IUhjio BJL IIoiiyjmpHbie uHcppOBbie MHKpocxeMbi, 1987. C.24. 

3. Kojie;ioB JLA. TexHOJforHM m KOHCxpyKipiH MHKpocxcM. MHKpoiipoueccopoB M 
iMHKpoc6opOK, 1989- C-83. 

4. CKapjieiT JT^ic. 'rpaH3HcxopHO-xpaH3HCXopHbie JiorHHecKHe cxeMb^ 1974. 

5. riax. 4 982 265 CIIIA, HKji. 357/75. 

6. nax. 5 081 375 CLOA, HKji. 19/177. 

7. M-upoB T\A, "TexHOJiorHH rvSpunuhix HHTerpa.~ii>HMX cxew", 1977. 

8. '3apy6e){CHaH '>jieKxpoHHaH xexHHKa", 1992. CM 6. 



cDOPMYJIA HSCJBPETEHMH 

1 . YcxpoHcxBO, cozi;ep>Kamee Kopiiyc MHKpocxeMbi h jroraHecKyio qacxb, npHHCM 
;ioi iiqecKaM qacxh naxivmxcH BHVxpH KOpnyca MHKpocxeMbi, oxjiH^aiomeecH xeM, ^rro 
jiorHHecKaM nacxb cojicp^KHX rpyoiiy amuTmnnhix cjiparMenxoB, BbmojieeHiibfx b biuic 

mi(}>pOBbIX KpHCXaJIJIOB XaK, HTO Ka^blH OAHHaKOBblli BblBOil Ka>KAOro H/lCHXHHHOrO 

KpHCxajufa rpynobi, KpoMe Bhmom "iioxeHUiiaji ifHTaiiHM". jikGo KpOMe bmboaob 
"ooxeimHaji nHxaiiHH'' m "oomKil", CBHsan MexaHHMecKH HepaTbeMiibiMH cbhshmh c o^j[hhm h 
xcM 5Ke BbiBD^ioM Kopiiyca, npHHCM, ecjxH HjieiixH'-mbie KpHCxajiJibi hmciox ojxuh pai^ejibiibiH 
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FP-lmage GI.FP 0 

AS FIELD: electronic devices. SUBSTANCE: device is located instead of 
contact plate and has chip housing and logical part, which is located 
inside chip housing. Logical part has group of identical segments 
which are designed as digital crystals. Each equal terminal of each 
crystal of group is connected to single terminal on housing through 
solid circuits. Only 'power supply* or 'power supply' and 'global' 
terminals are separate for each crystal. If identical crystals have 
single separate *power supply* terminal, then each *power supply* 
terminal is directly connected to separate terminal on chip housing. 
If identical crystals have two separate terminals ('power supply* and 
'global' ones), then either each 'power supply* and 'global* terminal 
of each crystal are connected to separate terminal on chip housing or 
they are connected to 'power supply' and 'global* teniiinals on chip 
housing through power supply connector, which is designed as either 
controlled gates or as multiple-position jumper, which is located on 
chip housing. Crystals may be mounted on flexible carrier, arranged 
on shared substrate or in stack. EFFECT: increased functional 
capabilities. 
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